INTRODUCTION
pler ultrasound detected minimal blood flow within the mass (Fig.  2E ). The mass was initially suspected to be either a lymphoma or phyllodes tumor based on the categories in Breast Imaging-Reporting and Data System IVb.
A core needle biopsy was performed without complications. Microscopically, the core needle biopsied specimen consisted of thin-walled, cystically dilated lumens without intra-luminal cellular components (Fig. 3A) . Because whether it originated in a vessel or lymph node was unclear, immunohistochemical staining was performed. Immunohistochemical staining of CD34, a marker of the vascular endothelium, was positive ( Fig. 3B ) while staining of D2-40 (podoplanin), a marker of the lymphatic endothelium, was negative ( Fig. 3C ), resulting in an unexpected diagnosis of cavernous hemangioma.
Because this diagnosis differed from that of the radiological examinations, an excisional biopsy was performed for confirmatory purposes and to rule out malignancy. Infiltration of the mass into the axillary vein was observed intraoperatively; consequently, the vein was sacrificed after identifying the collateral vessels. Macroscopically, the excised mass measured 4.5 cm, and the cut surface had multicystic spaces that exuded old blood-colored fluid ( Fig. 4) . Microscopically, the mass contained dilated, thin-walled vessels with red blood cells in the lumens (Fig. 3D ), a distinct characteristic of a cavernous hemangioma. Cellular atypia was not observed (Fig. 3E ). Based on these findings, the final pathological diagnosis was cavernous hemangioma.
Ulnar nerve palsy developed postoperatively, possibly due to an indirect thermal injury or traction injury. The palsy resulted in a loss of sensation in the innervating area and an approximate 30% reduction in grip strength. After rehabilitation and steroid therapy, grip strength recovered almost fully to the normal range, while the numbness did not recover. No evidence of recurrence was observed during a 23-month follow-up.
DISCUSSION
Cavernous hemangiomas are benign endothelial cell neoplasms. Although most common in the head and neck, they can occur anywhere in the body, and predominantly affect women 20 to 30 years of age. Historically, content type and channel size were used to distinguish cavernous hemangiomas, which often caused confusion. The newer classification system by Mulliken et al. [3] defines hemangiomas as endothelial malformations. Unlike vascular malformations, cavernous hemangiomas are absent at birth, proceed with tumor growth (due to endothelial cell proliferation) followed by tumor regression [4] . In adulthood, cavernous hemangiomas rarely regress spontaneously and require surgical removal when they exert pressure on surrounding structures, causing local destruction [5] . Exogenous estrogen use, as in hormone replacement therapy, for example, may promote the development of hemangiomas [6] , although this was not a factor in our case. Hemangiomas should be clinically diagnosed with caution as they sometimes resemble malignant cancers, which differ in terms of prognosis and risk of recurrence. The differential diagnoses for hemangioma include lipoma, lymphoma, an epidermal cyst, a phyllodes tumor, well-differentiated angiosarcoma, and breast cancer originating in an accessory breast or axillary tail [2] . Unlike hemangiomas, angiosarcomas are often palpable, larger than 3 cm, and ill-defined [6, 7] . However, axillary hemangiomas can present with a large size (e.g., 4.5 cm) and imprecise margins, as shown in the present report.
Cavernous hemangiomas are difficult to diagnose preoperatively via conventional imaging techniques as they lack pathognomonic characteristics. In some cases, including ours, they are invisible on mammograms [8] . On sonograms, hemangiomas often display variable echotextures and vascularity depending on their histological components, which complicates diagnosis. Vascularity on color Doppler sonograms is not required for diagnosis as blood flow may be restricted in the malformed vessels [9] . Magnetic resonance imaging (MRI) may be helpful in characterizing the lesions and identifying the anatomical extent of the disease, which is critical for treatment planning [4] .
Diagnosing vascular tumors via core needle biopsy is challenging. To minimize potential contamination, the needle should not pass through the tumor, and the needle tract should lie within the coverage area of the pending surgery. In addition, injury to vital structures such as neurovascular bundles should be avoided. An excisional biopsy is usually only required when the preoperative core needle biopsy and radiological findings are discordant; in addition to confirming the diagnosis, excisional biopsies can also rule out malignancy, as in the present case [10, 11] .
Treatment options for hemangiomas include surgical excision, percutaneous sclerosis, embolization, steroid injections, and radiation [12] . Asymptomatic hemangiomas can be simply observed, while deeply located hemangiomas should be treated via sclerosis, embolization, or radiotherapy. Surgical excision is preferred for small confined lesions. If completely excised, a cavernous hemangioma has a good prognosis. In cases of incomplete removal, additional wide excision may be necessary given the reported recurrence rate of 10% [13, 14] .
Despite the benign nature of hemangiomas, surgery was challenging in our case because of the involvement of large vessels. Moreover, it may have triggered the postoperative development of mild ulnar nerve palsy. Bellina [1] described a case of a large axillary cavernous hemangioma with imprecise margins in which complete surgical extirpation was unsuccessful. Kim et al. [15] found that hemangiomas in deeper body compartments tend to be invasive on presentation and larger than those in superficial compartments; individualized treatments for the former were recommended. Although complete excision with wide margins reduces the risk of recurrence, it increases the risk of injuries to vital neighboring structures. Therefore, when a hemangioma is suspect-ed, its treatment should be based on its depth of location, size, and margin status and the possibility of malignancy. When considering surgery, postoperative benefits versus potential complications should be carefully weighed.
In conclusion, we describe an extremely rare axillary cavernous hemangioma and its surgical outcome in a Korean woman. Even when an axillary mass presents with inconsistent preoperative biopsy and radiological findings, axillary cavernous hemangioma should not be ruled out despite its rarity. This is especially important in specialized breast clinics where the focus is usually on the diagnosis and treatment of malignant breast neoplasms. Particular attention should be paid during dissection to the anatomical location of the mass and its effect on neighboring structures. Detailed preoperative imaging procedures, including MRI, should be performed.
